Regulation of Ci-tropomyosin-like, a Brachyury target gene in the ascidian, Ciona intestinalis.
Brachyury is a sequence-specific transcriptional activator that is essential for notochord differentiation in a variety of chordates. In vertebrates, Brachyury is expressed throughout the presumptive mesoderm, but becomes restricted to the notochord at later stages of development. In ascidians, such as Ciona intestinalis, Brachyury is expressed exclusively in the notochord and does not exhibit an early pan-mesodermal pattern. Subtractive hybridization screens were recently used to identify potential Ciona Brachyury (Ci-Bra) target genes (Takahashi, H., Hotta, K., Erives, A., Di Gregorio, A., Zeller, R. W., Levine, M. and Satoh, N. (1999). Genes Dev. 13, 1519-1523). Of the genes that were identified in this screen, one corresponds to a new member of the tropomyosin superfamily, Ciona tropomyosin (Ci-trop). Here we show that Ci-trop is specifically expressed in the developing notochord beginning at gastrulation, and expression persists in the notochord during tailbud and tadpole stages. A 3 kb region of the Ci-trop 5'-flanking sequence was characterized via electroporation of lacZ fusion genes into fertilized Ciona eggs. A minimal, 114 bp enhancer was identified that is sufficient to direct the expression of a heterologous promoter in the notochord. DNA binding assays indicate that this enhancer contains two sets of low-affinity Brachyury half-sites, which are bound in vitro by a GST/Ci-Bra fusion protein. Deletion of the distal sites inactivates the notochord-specific staining pattern mediated by an otherwise normal Ci-trop/lacZ transgene. These results suggest that Ci-trop is a direct target gene of Ci-Bra and that Brachyury plays an immediate role in the cellular morphogenesis of the notochord.